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(54) DRIVING OF RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform gradation printing by making the 
ink emitting amt from an ink chamber variable by simple control. 
SOLUTION: A reference voltage waveform of a triangle wave is outputted 
from a power supply circuit 12 to be applied to a piezoelectric member 1 1i. 
The transistor 13i corresponding to the piezoelectric member desired to be 
driven is subjected to ONoperation simultaneously with the application of 
the reference voltage waveform to the piezoelectric member. By this 
constitution, an ink chamber is opened. Thereafter, immediately before the 
reference voltage waveform falls to earth potential steeply, the transistor is 
once subjected to OFF-operation. By this mechanism, the piezoelectric 
member holds charge to hold its displacing position. At this time, the 
supply of ink to the ink chamber is performed. After the elpse of a proper 
holding time, the transistor is again subjected to ON-operation to return the 
piezoelectric member to a steady state. By this constitution, the ink 
chamber returns to the original state suddenly and ink is emitted from the 
ink chamber. The ink emitting amt. at this time is made variable by making 
the holding time variable and gradation printing can be performed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach of the recording head which carries out the 

regurgitation of the ink from an ink room according to deformation of a piezo-electric member. 

[0002] 

[Description of the Prior Art] As the drive approach of this kind of recording head, the thing of JP,2-164544,A is known, 
for example. It connected with the output terminal of the current supply circuit 2 by having used the electrode as the 
common electrode, and this has grounded the electrode of another side through NPN transistor 31, 32, 33, 34, 35, 36, 
and --, respectively, as while connecting with the piezo-electric member 11, 12, 13, 14, 15, 16, and - shows drawing 
17 . And when driving the piezo-electric member 11, 12, 13, 14, 15, 16, and --, a transistor 31, 32, 33, 34, 35, 36, and - 
- are made into an ON state, and a constant current input is performed to each piezo-electric member from the output 
terminal of the current supply circuit 2. That is, he impresses a driver voltage wave to the common electrode of each 
piezo-electric member from the output terminal of the current supply circuit 2, and is trying to make ink breathe out 
from the ink delivery of the ink room which chooses the piezo-electric member which drives a transistor 31, 32, 33, 34, 
35, 36, and - by carrying out ON actuation alternatively, and corresponds. 
[0003] 

[Problem(s) to be Solved by the Invention] Since this conventional drive approach performs only control which chooses 
the piezo-electric member driven by a transistor 31, 32, 33, 34, 35, 36, and -, it was not able to carry out adjustable 
[ of the discharge quantity of ink ], and was not able to perform gradation printing. 

[0004] Then, invention according to claim 1 to 6 offers the drive approach of the recording head which can carry out 
adjustable control of the discharge quantity of the ink from an ink room in easy control, and can perform gradation 
printing. 
[0005] 

[Means for Solving the Problem] In the recording head which invention according to claim 1 impresses an electrical 
potential difference to a piezo-electric member, makes carry out the variation rate of this piezo-electric member, makes 
transform an ink room with the variation rate of this piezo-electric member, and performs discharge printing for the ink 
of this ink interior of a room Impress a reference voltage wave for every printing timing to a piezo-electric member, hold 
the impression condition of an electrical potential difference over a piezo-electric member in the impression period of 
this reference voltage wave, and the displacement condition of this piezo-electric member is held. It is in carrying out 
adjustable [ of the discharge quantity of ink ] by changing the holding time at this time, and performing gradation 
printing. 

[0006] In the recording head which invention according to claim 2 impresses an electrical potential difference to a piezo- 
electric member, makes carry out the variation rate of this piezo-electric member, makes transform an ink room with the 
variation rate of this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room 
Carry out ON actuation of the switching element, and the electrode of another side connected to a piezo-electric 
member while while connecting with a piezo-electric member impresses a reference voltage wave for every printing 
timing to an electrode is grounded. In the impression period of a reference voltage wave over a piezo-electric member, 
carry out off actuation of the switching element, hold the impression condition of an electrical potential difference over a 
piezo-electric member, and the displacement condition of this piezo-electric member is held. It is in changing the holding 
time by changing the ON actuation timing of a subsequent switching element, carrying out adjustable [ of the discharge 
quantity of ink ], and performing gradation printing. 

[0007] In the recording head which invention according to claim 3 impresses an electrical potential difference to a piezo- 
electric member, makes carry out the variation rate of this piezo-electric member, makes transform an ink room with the 
variation rate of this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room The 



reference voltage wave from which a voltage level changes to a piezo-electric member is impressed for every printing 
timing. It is in holding the impression condition of an electrical potential difference over a piezo-electric member in the 
impression period of this reference voltage wave, holding the displacement condition of this piezo-electric member, 
carrying out adjustable [ of the discharge quantity of ink ] by changing the maintenance electrical potential difference at 
this time, and performing gradation printing. 

[0008] In the recording head which invention according to claim 4 impresses an electrical potential difference to a piezo- 
electric member, makes carry out the variation rate of this piezo-electric member, makes transform an ink room with the 
variation rate of this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room 
Carry out ON actuation of the switching element, and the electrode of another side connected to a piezo-electric 
member while impressing the reference voltage wave from which a voltage level changes to an electrode in while 
connecting with a piezo-electric member for every printing timing is grounded. In the impression period of a reference 
voltage wave over a piezo-electric member, carry out off actuation of the switching element, hold the impression 
condition of an electrical potential difference over a piezo-electric member, and the displacement condition of this piezo- 
electric member is held. It is in changing the maintenance electrical potential difference to a piezo-electric member by 
changing the off actuation timing of the switching element at this time, carrying out adjustable [ of the discharge 
quantity of ink ], and performing gradation printing. 

[0009] In the recording head which invention according to claim 5 impresses an electrical potential difference to a piezo- 
electric member, makes carry out the variation rate of this piezo-electric member, makes transform an ink room with the 
variation rate of this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room 
Carry out ON actuation of the switching element, and the electrode of another side connected to a piezo-electric 
member while impressing the reference voltage wave from which a voltage level changes to an electrode in while 
connecting with a piezo-electric member for every printing timing is grounded. In the impression period of a reference 
voltage wave over a piezo-electric member, carry out off actuation of the switching element, hold the impression 
condition of an electrical potential difference over a piezo-electric member, and the displacement condition of this piezo- 
electric member is held. The holding time is changed by changing the maintenance electrical potential difference to a 
piezo-electric member by changing the off actuation timing of the switching element at this time, and changing the ON 
actuation timing of a subsequent switching element. By this It is in carrying out adjustable [ of the discharge quantity of 
ink ], and performing gradation printing. 

[0010] In the recording head which invention according to claim 6 impresses an electrical potential difference to a piezo- 
electric member, makes carry out the variation rate of this piezo-electric member, makes transform an ink room with the 
variation rate of this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room 
Two or more sorts of reference voltage waves corresponding to each gradation printing while connecting with a piezo- 
electric member are continuously impressed for every printing timing to an electrode. It is in carrying out adjustable [ of 
the discharge quantity of ink ] by choosing the reference voltage wave which controls the timing when carrying out ON 
actuation of the switching element, and grounding the electrode of another side linked to a piezo-electric member, and 
is ^pressed to each inter-electrode one of a piezo-electric member, and performing gradation printing. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

(Gestalt of the 1st operation) The gestalt of this operation describes the gestalt of the operation corresponding to claims 
1 and 2. As shown in drawin g.! , two or more piezo-electric members 111, 112, 113, 114, 115,116, and - were 
prepared, and while connecting with each of this piezo-electric member 111-116 and - is connected to the output 
terminal of the current supply circuit 12 by using an electrode as a common electrode. The electrode of another side 
linked to said each piezo-electric member 111-116 and - is grounded respectively through NPN transistor 131, 132, 
133, 134, 135, 136, and -. 

[0012] Said each transistor 131-136 and the base of - are connected to the printing data-conversion circuit 14, and the 
print pulse signal PP is impressed from the printing data-conversion circuit 14 to this base. It connected with the latch 
circuit 15 and said latch circuit 15 has connected said printing data-conversion circuit 14 to a shift register 16. 
[0013] If this drive circuit carries out a sequential shift, stores the printing data of 16 gradation (4 bits) in said shift 
register 16 synchronizing with Clock CLK and stores each piezo-electric member 111-116 and the printing data 
corresponding to - in said shift register 16, by the input of the latch pulse LP, it will be latched to said latch circuit 15, 
and will be inputted into said printing data-conversion circuit 14. Said printing data-conversion circuit 14 changes said 
each transistor 131-136 and - into ON and the print pulse PP for carrying out off actuation for the inputted printing 
data. Said current supply circuit 12 impresses the reference voltage wave with each piezo-electric member 111-116, the 
start with - smooth to a common electrode, and a ****** fall of a triangular wave for every printing timing. 
[0014] Here, a printing principle is described using the mimetic diagram shown in drawin g 3 . First, at a steady state, it 



is (d) of drawing 3 . Piezo-electric member Hi (i= 1, 2 and 3, --) did not displace, but ink is [ i ] full of the ink room 17 
so that it may be shown. Transistor 13i (i= 1, 2 and 3, -) is turned ON in this condition, and it is piezo-electric member 
Hi from the current supply circuit 12. If a reference voltage wave is impressed, it is piezo-electric member Hi by the 
smooth start first. It displaces so that the ink room 17 may be opened. At this time, the ink regurgitation side 18 of ink, 
i.e., a meniscus, is (a) of draw i n g 3 . It retreats to the ink room 17 side so that it may be shown. 
[0015] It is piezo-electric member Hi immediately in this condition. It is [ ******** and ] piezo-electric member Hi to 
touch-down potential in **** about the reference voltage wave to impress, (d) of drawing 3 Although it returns to the 
shown steady state, since a supplement of the ink to the ink room 17 is hardly performed at this time, there is little 
discharge quantity of the ink from the ink room 17. That is, it becomes low printing of gradation concentration. 
[0016] Moreover, (a) of drawing 3 When it holds for a while after the meniscus 18 has retreated to the ink room 17 side 
so that it may be shown, a supplement of the ink to the ink room 17 is performed, and a meniscus 18 is (b) of drawing 
3 . It comes to return to an ink regurgitation side so that it may be shown. Therefore, it is piezo-electric member Hi in 
this condition. It is [ ******** and ] piezo-electric member Hi to touch-down potential in **** about the reference 
voltage wave to impress, (d) of drawin g 3 Although it returns to the shown steady state, since the supplement of the ink 
to the ink room 17 is performed to some extent at this time, the discharge quantity of the ink from the ink room 17 
increases a little. That is, gradation concentration serves as printing which is whenever [ middle ]. 
[0017] Moreover, (a) of drawin g 3 When it holds for a long time after the meniscus 18 has retreated to the ink room 17 
side so that it may be shown, a supplement of the ink to the ink room 17 is fully performed, and a meniscus 18 is (c) of 
drawin g 3 . It comes to return completely to an ink regurgitation side so that it may be shown. Therefore, it is piezo- 
electric member Hi in this condition. It is [ ******** and ] piezo-electric member Hi to touch-down potential in **** 
about the reference voltage wave to impress, (d) of drawin g 3 Although it returns to the shown steady state, since the 
supplement of the ink to the ink room 17 is fully performed at this time, the discharge quantity of the ink from the ink 
room 17 increases. That is, it becomes high printing of gradation concentration. In this way, the discharge quantity of 
ink can be adjusted by deciding ink regurgitation timing with the return location of the meniscus which retreated, and 
gradation printing is attained. 

[0018] Then, when it becomes printing timing in the drive circuit of drawing 1 , it is (a) of drawin g 2 . The print timing 
pulse PTP is supplied to the current supply circuit 12 and the printing data-conversion circuit 14 so that it may be 
shown, and it is (b) of drawin g 2 from the current supply circuit 12. A reference voltage wave as shown is outputted. 
Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base, it is (c) of drawing ,! ■ The print 
pulse PP as shown is supplied. Namely, piezo-electric member Hi It is transistor 13i to impression of a reference voltage 
wave, and coincidence. Just before it carries out ON actuation and a reference voltage wave falls to touch-down 
potential at ****, it is transistor 13i. Off actuation is once carried out. Piezo-electric member Hi The displacement 
location will be held [ holding a charge, even if transistor 13i turns off, since it is volume load, and ]. 
[0019] then, comparatively long in this condition - since time amount maintenance is carried out - transistor 13i 
carrying out ON actuation again - piezo-electric member Hi a charge - rapid - discharging - piezo-electric member 
Hi It returns to a steady state. In this way, piezo-electric member Hi The voltage waveform supplied is (d) of drawing 
2 . It comes to be shown and the amount of ink which carries out the regurgitation from an ink room to the timing to 
which this voltage waveform falls increases. That is, it becomes high printing of gradation concentration. 
[0020] Moreover, transistor 13i About the print pulse PP impressed to the base, it is (e) of drawin g 2 . If it is made to 
change so that it may be shown, it is piezo-electric member Hi. The period holding a charge becomes short a little, and 
is piezo-electric member Hi at this time. The voltage waveform supplied is (f) of drawing 2 . It comes to be shown and 
the amount of ink which carries out the regurgitation from an ink room to the timing to which this voltage waveform 
falls decreases a little. That is, gradation concentration serves as printing which is whenever [ middle ]. 
[0021] Moreover, transistor 13i About the print pulse PP impressed to the base, it is (g) of drawing_2 . If it is made to 
change so that it may be shown, it is piezo-electric member Hi. The period holding a charge becomes still shorter and is 
piezo-electric member Hi at this time. The voltage waveform supplied is (h) of drawin g 2 . It comes to be shown and 
the amount of ink which carries out the regurgitation from an ink room to the timing to which this voltage waveform 
falls decreases. That is, it becomes low printing of gradation concentration. 

[0022] Thus, transistor 13i The print pulse PP impressed to the base is changed, and it is piezo-electric member Hi. By 
easy control which carries out adjustable [ of the period holding a charge ], the amount of ink which carries out the 
regurgitation from an ink room can be adjusted, and gradation printing can be performed. 

[0023] As a recording head used for such control, there is a recording head of the kayser method shown in drawing. 4 , 
for example. This recording head constitutes the top face of the ink room 21 from an elastic plate 22, on this elastic 
plate 22, forms electrodes 24 and 25 in both sides, and is fixing the piezo-electric member 23. And the ink feed hopper 
27 is formed in the opposite side of the ink delivery 26, and the ink to the ink interior of a room is filled up. 
[0024] This recording head is (a) of drawin g 4 . When the voltage waveform of a triangular wave is impressed to the 



piezo-electric member 23 in the shown steady state, in the start with a smooth electrical potential difference, the piezo- 
electric member 23 is contracted in the direction of a field according to the piezo-electric transversal effect, the bending 
moment occurs by the equilibrium of stress with an elastic plate 22, and an elastic plate 22 is (b) of drawing 4 It 
deforms in the direction which expands the volume of the ink room 21 so that it may be shown. And where the piezo- 
electric member 23 is displaced, after carrying out fixed time amount maintenance, ******** and the piezo-electric 
member 23 are (c) of drawing.4 to **** about applied voltage. It returns to a steady state so that it may be shown, and 
the volume of the ink room 21 returns by this, and ink carries out the regurgitation from the ink delivery 26 
[0025] (Gestalt of the 2nd operation) The gestalt of this operation describes the gestalt of the operation corresponding 
to claims 1 and 2. The configuration of the drive circuit of the gestalt of this operation is the same as that of the gestalt 
of the 1st operation fundamentally. A different point is a point of having changed each piezo-electric member 111-116 
and the reference voltage wave of ~ impressed to one electrode from the current supply circuit 12. 
[0026] That is, as timing of operation is shown in drawing 5 and a printing principle is typically shown in d rawin g 6 it 
sets in the gestalt of this operation, and it is (a) of drawing 5 . Each piezo-electric member 111-116 and the reference 
voltage wave of - impressed to one electrode output from the current supply circuit 12 by the shown print timing pulse 
PTP. This reference voltage wave is (b) of drawin gs . It falls to electronegative potential at **** so that it may be 
shown, and it has become the square wave which starts after fixed time amount at ****. 

[0027] By impressing such a reference voltage wave, it is (c) of drawing 5 . The shown printer pulse PP is transistor 13i 
If it impresses, it is piezo-electric member Hi. (d) of djjiwing_6 It displaces in the direction which extrudes the ink in the 
ink room 17 from the shown steady state. And it sets, just before a reference voltage wave starts, and it is transistor 
I3i. Off actuation is carried out and it is piezo-electric member Hi. A displacement condition is held. After continuing 
this maintenance condition comparatively long, it is transistor 13i. ON actuation is carried out again and it is piezo- 
electric member Hi. It is made to return to a steady state. By this control, it is piezo-electric member Hi. A supply 
voltage wave is (d) of drawjng_5 . It comes to be shown and the ink in the ink room 17 is piezo-electric member Hi 
comparatively long. Since a variation rate extrudes, at this time, it is (c) of drawing 6 . The discharge quantity of ink 
increases so that it may be shown. y 
[0028] Moreover, (e) of drawing_5 The shown printer pulse PP is transistor 13i. If it impresses, it is piezo-electric 
member Hi. (d) of drawing s It displaces in the direction which extrudes the ink in the ink room 17 from the shown 
steady state. And it sets, just before a reference voltage wave starts, and it is transistor 13i. Off actuation is carried out 
and it is piezo-electric member Hi. Although a displacement condition is held, before a maintenance condition continues 
not much long shortly, it is transistor 13i. ON actuation is carried out again and it is piezo-electric member Hi It is 
made to return to a steady state. By this control, it is piezo-electric member Hi. A supply voltage wave is (0 of draw ing 
5 . It comes to be shown and the ink in the ink room 17 is piezo-electric member Hi. The period extruded by the 
variation rate becomes short a little. Therefore, at this time, it is (b) of drawing 6 . The discharge quantity of ink 
becomes whenever [ middle ] so that it may be shown. 

[0029] Moreover, (g) of drawing s The shown printer pulse PP is transistor 13i. If it impresses, it is piezo-electric 
member Hi. (d) of drawing _6 It displaces in the direction which extrudes the ink in the ink room 17 from the shown 
steady state. And it sets, just before a reference voltage wave starts, and it is transistor 13i. Off actuation is carried out 
and it is piezo-electric member Hi. Although a displacement condition is held, while a maintenance condition hardly 
continues shortly, it is transistor 13i. ON actuation is carried out again and it is piezo-electric member Hi. It is made to 
return to a steady state. By this control, it is piezo-electric member Hi. A supply voltage wave is (h) of drawing 5 It 
comes to be shown and the ink in the ink room 17 is piezo-electric member Hi. The period extruded by the'variation 
rate becomes still shorter. Therefore, at this time, it is (a) of drawing ^ . The discharge quantity of ink decreases so that 
it may be shown. 

[0030] Thus, piezo-electric member Hi Even if it is the case where a variation rate is made to carry out in the direction 
which extrudes the ink in the ink room 17, it is piezo-electric member Hi. By easy control which carries out adjustable 
[ of the period which holds a charge and holds a displacement condition ], the amount of ink which carries out the 
regurgitation from an ink room can be adjusted, and gradation printing can be performed. 

[0031] (Gestalt of the 3rd operation) The gestalt of this operation describes the gestalt of the operation corresponding 
to claims 3 and 4. The configuration of the drive circuit of the gestalt of this operation is the same as that of the gestalt 
of the 1st operation fundamentally. A different point is a point of having changed each transistor 131-136 and the print 
pulse PP of - impressed to the base from the printing data-conversion circuit 14. 

[0032] That is, as timing of operation is shown in drawing 7 and a printing principle is typically shown in drawing 8 it 
sets in the gestalt of this operation, and it is (a) of drawings . It is (b) of the current supply circuit 12 to drawing 7 at 
the supply timing of the shown print timing pulse PTP. The reference voltage wave of a triangular wave as shown is 
outputted. Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base, it is (c) of drawing 7 . 
The print pulse PP as shown is supplied. Namely, piezo-electric member Hi It is transistor 13i to impression of a 



reference voltage wave, and coincidence. Just before it carries out ON actuation and a reference voltage wave falls to 
touch-down potential at ****, it is transistor 13i. Off actuation is once carried out. Thereby, it is piezo-electric member 
Hi. A charge is held where an electrical potential difference VI is impressed. Namely, piezo-electric member Hi (d) of 
drawing 8 (a) of the shown steady state to drawing 8 It holds in the condition of having displaced greatly so that it 
might be shown. 

[0033] Then, after carrying out fixed time amount maintenance of this condition, it is transistor 13i. It is piezo-electric 
member Hi by carrying out ON actuation again. A charge discharges rapidly and is piezo-electric member Hi. (d) of 
drawin g 8 It returns to the shown steady state. Namely, piezo-electric member Hi The voltage waveform supplied is (d) 
of drawing 7 . It comes to be shown. Thus, piezo-electric member Hi Comparatively high electrical potential difference 
VI It is piezo-electric member Hi by making it hold in the condition of having impressed. The amount of displacement 
when returning to a steady state is enlarged, and, thereby, the amount of ink which carries out the regurgitation from 
an ink room increases. That is, it becomes high printing of gradation concentration. 

[0034] Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base, it is (e) of drawing 7 . 
The print pulse PP as shown is supplied. Namely, piezo-electric member Hi It is transistor 13i to impression of a 
reference voltage wave, and coincidence. It is transistor 13i at the second half when ON actuation was carried out and 
the reference voltage wave has started smoothly. OFF actuation is once carried out. Thereby, it is piezo-electric member 
Hi. A charge is held where an electrical potential difference V2 (<V1) is impressed. Namely, piezo-electric member Hi 
(d) of drawin g 8 (b) of the shown steady state to drawin g 8 It holds in the condition of having displaced to whenever 
[ middle ] so that it might be shown. 

[0035] Then, after carrying out fixed time amount maintenance of this condition, it is transistor 13i. It is piezo-electric 
member Hi by carrying out ON actuation again. A charge discharges rapidly and is piezo-electric member Hi. It returns 
to the steady state shown in (d) of drawing 8 . Namely, piezo-electric member Hi The voltage waveform supplied is (f) 
of drawing 7 . It comes to be shown. Thus, piezo-electric member Hi Electrical potential difference V2 of whenever 
[ middle ] It is piezo-electric member Hi by making it hold in the condition of having impressed. The amount of 
displacement when returning to a steady state is made whenever [ middle ], and this controls the amount of ink which 
carries out the regurgitation from an ink room to whenever [ middle ]. That is, gradation concentration serves as 
printing which is whenever [ middle ]. 

[0036] Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base, it is (g) of drawin g^ . 
The print pulse PP as shown is supplied. Namely, piezo-electric member Hi It is transistor 13i to impression of a 
reference voltage wave, and coincidence. It is transistor 13i at the first half when ON actuation was carried out and the 
reference voltage wave has started smoothly. OFF actuation is once carried out. Thereby, it is piezo-electric member 
Hi. A charge is held where an electrical potential difference V3 (<V2) is impressed. Namely, piezo-electric member Hi 
(d) of dLawingj} (c) of the shown steady state to dr awin g 8 It holds in the condition of not displacing so much so that it 
may be shown. 

[0037] Then, after carrying out fixed time amount maintenance of this condition, it is transistor 13i. It is piezo-electric 
member Hi by carrying out ON actuation again. A charge discharges rapidly and is piezo-electric member Hi. It returns 
to the steady state shown in (d) of drawing 8 . Namely, piezo-electric member Hi The voltage waveform supplied is (h) 
of drawing 7 . It comes to be shown. Thus, piezo-electric member Hi Comparatively low electrical potential difference 
V3 It is piezo-electric member Hi by making it hold in the condition of having impressed. The amount of displacement 
when returning to a steady state is made small, and, thereby, the amount of ink which carries out the regurgitation from 
an ink room is lessened. That is, it becomes low printing of gradation concentration. Thus, piezo-electric member Hi By 
easy control which carries out adjustable [ of the voltage level when holding a charge ], the amount of ink which carries 
out the regurgitation from an ink room can be adjusted, and gradation printing can be performed. 
[0038] In addition, at the gestalt of this operation, it is piezo-electric member Hi. Although adjustable [ of the voltage 
level when holding a charge ] is carried out and the amount of ink was adjusted, it is piezo-electric member Hi further 
to this. If the holding time when holding a charge is considered and the amount of ink is adjusted by both the electrical 
potential difference and the holding time, finer gradation control will be attained. In order to realize this, it is (c) of 
drawin g 7 . (e) (g) It sets and is transistor 13i. Pulse PI of the print pulse PP which carries out ON actuation again What 
is necessary is just to change generating timing. 

[0039] (Gestalt of the 4th operation) The gestalt of this operation describes the gestalt of the operation corresponding 
to claim 6. The configuration of the drive circuit of the gestalt of this operation is the same as that of the gestalt of the 
1st operation fundamentally, as shown in d ra wing 9 , and different points are the current supply circuit 32 and the 
printing data-conversion circuit 34 which outputs the print pulse PP. That is, said current supply circuit 32 outputs 
continuously various kinds of reference voltage waves from which a wave differs for every printing timing. For example, 
reference voltage wave Tl of a triangular wave And reference voltage wave T2 of the trapezoidal shape which is two 
kinds from which the die length of a constant-voltage period differs and T3 Three kinds are outputted continuously. 



Each of each reference voltage waves is waves ****** [ standup ] in smoothness and a fall. 
[0040] Said printing data-conversion circuit 34 is three kinds of reference voltage wave Tl, T2, and T3. In order to 
choose any are made to impress to each piezo-electric member 111-116 and --, each transistor 131-136 and the print 
pulse PP which carries out ON actuation of ~ are generated. 

[0041] When it becomes printing timing in this drive circuit, it is (a) of drawing 10 . Supplying the print timing pulse PTP 
to the current supply circuit 32 and the printing data-conversion circuit 34 so that it may be shown, thereby, the current 
supply circuit 32 is (b) of drawingJO . Three kinds of reference voltage wave Tl as shown, T2, and T3 It outputs 
continuously. Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base, it is (c) of drawing 
10 . It is reference voltage wave T3 so that it may be shown. The print pulse PP for choosing is supplied 
[0042] thereby ~ piezo-electric member Hi **** - (d) of drawing 10 A supply voltage wave as shown will impress 
This supply voltage wave is piezo-electric member Hi. Fixed time amount maintenance of the charge is carried out, and 
it is piezo-electric member Hi. Fixed time amount maintenance is carried out in a predetermined displacement location. 
And it is piezo-electric member Hi after fixed time amount progress. A charge is discharged rapidly and it is piezo- 
electric member Hi. It returns to a steady state. In this way, piezo-electric member Hi The amount of ink which carries 
out the regurgitation from an ink room by supplying the voltage waveform which carries out fixed time amount 
maintenance in a predetermined displacement location increases. That is, it becomes high printing of gradation 
concentration. 

[0043] Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base, it is (e) of drawing 10 It 
is reference voltage wave T2 so that it may be shown. The print pulse PP for choosing is supplied, thereby - piezo- 
electric member Hi **** - (f) of drawingJO A supply voltage wave as shown will impress. This supply voltage wave is 
piezo-electric member Hi. It is (d) of drawing 10 about a charge. Although it is shorter than the time of a wave, fixed 
time amount maintenance is carried out, and it is piezo-electric member Hi. Fixed time amount maintenance is carried 
out in a predetermined displacement location. And it is piezo-electric member Hi after fixed time amount progress. A 
charge is discharged rapidly and it is piezo-electric member Hi. It returns to a steady state. In this way, piezo-electric 
member Hi The amount of ink which carries out the regurgitation from an ink room by supplying the short fixed voltage 
waveform which carries out time amount maintenance in a predetermined displacement location becomes whenever 
[ middle ]. That is, gradation concentration serves as printing which is whenever [ middle ]. 

[0044] Moreover, piezo-electric member Hi to drive Corresponding transistor 13i To the base, it is (g) of drawing 10 It 
is reference voltage wave Tl so that it may be shown. The print pulse PP for choosing is supplied, thereby ~ piezo- 
electric member Hi **** - (h) of drawingJO A supply voltage wave as shown will impress. This supply voltage wave is 
piezo-electric member Hi, if predetermined level is reached. It discharges immediately, without hardly holding a charge 
and is piezo-electric member Hi. It returns to a steady state. In this way, piezo-electric member Hi The amount of ink ' 
which carries out the regurgitation from an ink room by discharging immediately, without holding a charge decreases. 
That is, it becomes low printing of gradation concentration. Thus, transistor 13i It is piezo-electric member Hi by the 
print pulse PP impressed to the base. By easy control of choosing the reference voltage wave to supply, the amount of 
ink which carries out the regurgitation from an ink room can be adjusted, and gradation printing can be performed. 
[0045] (Gestalt of the 5th operation) The gestalt of this operation is what applied two or more ink rooms to the 
recording head of the share mode form which constituted the partition between that room from a piezo-electric 
member, and describes the gestalt of the operation corresponding to claims 1 and 2. As shown in drawin g 14 , on the 
piezo-electric member 41 in which two or more concave slots were formed, and this piezo-electric member 41, the 
recording head of a share mode form is what the top plate 43 was made for another piezo-electric member 42 to rival 
cladding and on this, and formed two or more ink rooms 44 and 44 and --, and forms the electrode 45 by electroless 
nickel plating at the wall of each ink room 44. Said each piezo-electric members 41 and 42 are polarized in the direction 
which counters mutually in the direction of board thickness. 

[0046] As the configuration of the drive circuit of the recording head of this share mode form is shown in drawing 11 
Piezo-electric member 421 which constitutes the adjoining wall 422 Connected electrode 451 Bidirectional switch 461 It 
minds and is the criteria voltage waveform BV1. Supply line 471 It connects. Piezo-electric member 422 which 
constitutes the adjoining wall 423 Connected electrode 452 Bidirectional switch 462 It minds and is the criteria voltage 
waveform BV2. Supply line 472 It connects. Piezo-electric member 423 which constitutes the adjoining wall 424 
Connected electrode 453 Bidirectional switch 463 It minds and is the criteria voltage waveform BV3. Supply line 473 It 
connects. Piezo-electric member 424 which constitutes the adjoining wall 425 Connected electrode 454 Bidirectional 
switch 464 It minds and is the criteria voltage waveform BV1. Supply line 471 It connects. Piezo-electric member 425 
which constitutes the adjoining wall 426 Connected electrode 455 Bidirectional switch 465 It minds and is the criteria 
voltage waveform BV2. Supply line 472 It connects. Piezo-electric member 426 which constitutes the adjoining wall 427 
Connected electrode 456 Bidirectional switch 466 It minds and is the criteria voltage waveform BV3. Supply line 473 It 
connects and has the composition --. 



[0047] Although the method of 2 division drives or a trichotomy drive is taken since the recording head of a share mode 
form cannot drive an adjoining ink room to coincidence on the structure, the above-mentioned drive circuit performs a 
trichotomy drive. Said each bidirectional switch 461, 462, 463, 464, 465, 466, and -- carry out SUITCHIN control by two 
control signal A1H, AIL and B1H, B1L and C1H, C1L and A2H, A2L and B-2H, B-2L and C2H, C2L, and --, respectively. 
This control signal performs selection of an ink room, and control of ink discharge quantity. In addition, the inside Al of 
drawing, Bl and CI, A2, B-2, C2, and - show the ink room, respectively. 

[0048] This drive circuit is each supply line 471, 472, and 473. They are each reference voltage wave BV1, BV2, and 
BV3. (a) of drawing 12 (b) (c) It supplies to the shown timing. Now and supply line 471 Reference voltage wave BV1 It 
is (d) of drawing 12 at the timing to supply. Control signal A1H are turned on so that it may be shown, (e) of drawing 

12 Control signal AIL is turned off so that it may be shown, and it is (f) of drawing 12 . Control signal B1H are turned 
off so that it may be shown, and it is (g) of drawing 12 . If control signal B1L is turned on so that it may be shown The 
bidirectional switch 461 and 462 It minds and is the piezo-electric member 421 and 422. Reference voltage wave BV1 It 
impresses and is the piezo-electric member 421 and 422. Ink room Al (a) of drawing 13 (b) of a steady state to drawing 

13 It displaces in the direction gradually opened so that it may be shown. 

[0049] And criteria voltage waveform BV1 When control signal A1H are turned off just before falling, it is the piezo- 
electric member 421 and 422. (c) of drawin g 13 The displacement condition is held so that it may be shown. Then, it is 
[ changing the timing which returns this control signal AIL to ON, although control signal AIL is returned to ON, and ] 
the ink room Al. Electrode 451 The voltage waveform to supply is (j) of drawin g 12 . It changes so that it may be 
shown. Namely, the piezo-electric member 421 and 422 The electrical-potential-difference holding time changes, and - 
if the fixed holding time passes - control signal AIL - an ON state - returning - the piezo-electric member 421 and 
422 a charge -- **** - discharging - this piezo-electric member 421 and 422 (d) of drawing 13 it is shown - as - a 
steady state - returning - ink room Al from - ink is made to breathe out through an ink delivery 
[0050] in this way, the thing for which the timing which returns control signal AIL to ON is changed the piezo-electric 
member 421 and 422 the gestalt of the 1st operation mentioned above since the electrical-potential-difference holding 
time changed - the same - ink room Al from - the discharge quantity of ink can be changed and gradation printing is 
attained. 

[0051] Next, supply line 472 Reference voltage wave BV2 It is (f) of drawing 12 at the timing to supply. Control signal 
B1H are turned on so that it may be shown, (g) of drawin g 12 Control signal B1L is turned off so that it may be shown, 
and it is (d) of drawing 12 . Control signal A1H are turned off so that it may be shown. As shown in (e) of drawing 12 , 
control signal AIL is turned on, and it is (h) of drawing 12 . Control signal C1H are turned off so that it may be shown, 
and it is (i) of d rawing 1 2 . If control signal C1L is turned on so that it may be shown The bidirectional switch 461, 462, 
and 463 It minds and is the piezo-electric member 422 and 423. Reference voltage wave BV2 impresses and it is the 
piezo-electric member 422 and 423. Ink room Bl (e) of dxawmg_JJ3 (f) of a steady state to dramngJ3 It displaces in the 
direction gradually opened so that it may be shown. 

[0052] And criteria voltage waveform BV2 When control signal B1H are turned off just before falling, it is the piezo- 
electric member 422 and 423. The displacement condition is held. Then, it is [ changing the timing which returns this 
control signal B1L to ON, although control signal B1L is returned to ON, and ] the ink room Bl. Electrode 452 The 
voltage waveform to supply is (k) of drawing 12 . It changes so that it may be shown. Namely, the piezo-electric 
member 422 and 423 The electrical-potential-difference holding time changes, and - if the fixed holding time passes - 
control signal B1L - an ON state - returning - the piezo-electric member 422 and 423 a charge - **** - discharging - 
- this piezo-electric member 422 and 423 a steady state - returning - ink room Bl from - ink is made to breathe out 
through an ink delivery 

[0053] in this way, the thing for which the timing which returns control signal B1L to ON is changed - the piezo-electric 
member 422 and 423 the gestalt of the 1st operation mentioned above since the electrical-potential-difference holding 
time changed -- the same - ink room Bl from - the discharge quantity of ink can be changed and gradation printing is 
attained. 

[0054] Similarly, it is a supply line 473. Reference voltage wave BV3 It is (h) of dxawing„12 at the timing to supply. 
Control signal C1H are turned on so that it may be shown, (i) of drawing 12 Control signal C1L is turned off so that it 
may be shown, and it is (d) of drawin g 12 . Control signal A1H are turned off so that it may be shown, (e) of drawing 12 
Control signal AIL is turned on so that it may be shown, and it is (f) of drawin g 12 . Control signal B1H are turned off so 
that it may be shown, and it is (g) of drawing 12 . If control signal B1L is turned on so that it may be shown The 
bidirectional switch 462, 463, and 464 It minds and is the piezo-electric member 423 and 424. Reference voltage wave 
BV3 It impresses and is the piezo-electric member 423 and 424. Ink room CI It displaces in the direction gradually 
opened from a steady state. 

[0055] And criteria voltage waveform BV3 When control signal C1H are turned off just before falling, it is the piezo- 
electric member 423 and 424. The displacement condition is held. Then, it is [ changing the timing which returns this 



control signal C1L to ON, although control signal C1L is returned to ON, and ] the ink room CI. Electrode 453 The 
voltage waveform to supply is (I) of drawing J2 . It changes so that it may be shown. Namely, the piezo-electric 
member 423 and 424 The electrical-potential-difference holding time changes, and -- if the fixed holding time passes - 
control signal C1L ~ an ON state ~ returning - the piezo-electric member 423 and 424 a charge - **** - discharging - 
- this piezo-electric member 423 and 424 a steady state ~ returning - ink room CI from - ink is made to breathe out 
through an ink delivery 

[0056] in this way, the thing for which the timing which returns control signal C1L to ON is changed - the piezo-electric 
member 423 and 424 the gestalt of the 1st operation mentioned above since the electrical-potential-difference holding 
time changed - the same - ink room CI from - the discharge quantity of ink can be changed and gradation printing is 
attained. 

[0057] Thus, when carrying out a trichotomy drive in the recording head of a share mode form, actuation of the ink 
room in every two is attained at coincidence, therefore, which ink room is operated decides on ON of control signals AiH, 
BiH, and CiH off [ control signals AiL BiL, and CiL ], and it becomes possible because gradation control changes the ON 
return timing of control signals AiL, BiL, and CiL. In addition, control signals AiH, BiH, CiH, AiL, BiL, and CiL i shows 1 2 
3, and -. 

[0058] (Gestalt of the 6th operation) The gestalt of this operation describes the case where an ink room is alternately 
used in the recording head of a share mode form. This drive circuit is the piezo-electric member 511 which constitutes 
the adjoining wall as shown in drawin gJL5 . 522 Connected electrode 521 It connects with the supply line 54 of a 
reference voltage wave. Piezo-electric member 512 which constitutes the adjoining wall 513 Connected electrode 522 
NPN transistor 531 It minds and grounds. Piezo-electric member 513 which constitutes the adjoining wall 514 Connected 
electrode 523 It connects with said supply line 54. Piezo-electric member 514 which constitutes the adjoining wall 515 
Connected electrode 524 NPN transistor 532 It minds and grounds. Piezo-electric member 515 which constitutes the 
adjoining wall 516 Piezo-electric member 516 which connects the connected electrode 525 to said supply line 54, and 
constitutes the adjoining wall Electrode 526 linked to 517 NPN transistor 533 It minds, and it grounds and has the 
composition --. And said piezo-electric member 512 513 The ink room Al is formed in between, and it is said piezo- 
electric member 514. 515 It is the ink room A2 in between. It forms and is said piezo-electric member 516. 517 It is ink 
room A3 in between. It forms, an ink room is alternately formed like --, and others have become the mere space section 
which is not filled up with ink. In the case of this recording head, since the ink room is formed alternately, it is possible 
to operate all ink rooms to coincidence. Moreover, each piezo-electric member 511-517 The reference voltage wave and 
each transistor 531 which are supplied to the supply line 54 for driving --, 532, and 533 And the timing of the print pulse 
PP which carries out OFF actuation is the same as that of the case of drawing 2 in the gestalt of the 1st operation 
mentioned above. 

[0059] That is, the reference voltage wave of a triangular wave is supplied to a supply line 54, and it is each transistor 
531, 532, and 533 to coincidence. If the print pulse PP is supplied and ON actuation is carried out Each piezo-electric 
member 512, 513, 514, 515, 516, and 517 A reference voltage wave impresses, respectively. Piezo-electric member 512 
513 Ink room Al It displaces so that it may open gradually, and it is the piezo-electric member 514. 515 Ink room A2 It 
displaces so that it may open gradually, and it is the piezo-electric member 516. 517 Ink room A3 It displaces so that it 
may open gradually. Namely, the ink room Al, A2, and A3 (a) of draw in g 16 (b) of a steady state to drawing 16 It 
changes so that it may be shown. 

[0060] just before [ then, ] a reference voltage wave falls ~ each transistor 531, 532, and 533 it once turns off - 
making - each piezo-electric member 512, 513, 514, 515, 516, and 517 a variation rate » a condition - (c) of drawing 
16 It is made to hold so that it may be shown, and this holding time -- suitable ~ controlling - each transistor 531, 532, 
and 533 if ON actuation is carried out again - each piezo-electric member 512, 513, 514, 515, 516, and 517 It returns ' 
to a steady state rapidly, namely, the ink room Al, A2, and A3 (c) of drawing 16 (d) of a condition to drawing 16 a 
condition - changing - each ink room Al, A2, and A3 from - ink carries out the regurgitation, each ink room Al at this 
time, A2, and A3 from ~ the discharge quantity of ink - each piezo-electric member 512, 513, 514, 515, 516, and 517 a 
variation rate -- it can control by adjusting the die length of the time amount holding a condition, and, thereby, 
gradation printing is attained. Then, each ink room Al, A2, and A3 (e) of drawin g 16 It stands by by the shown steady 
state, and comes to prepare for the following printing timing. 

[0061] Thus, when printing 300dpi by this recording head, as a recording head, the thing of 600dpi is needed, since the 
****** s P a ce section does not use it with an ink room when using an ink room alternately in the recording head of a 
share mode form, for example. 

[0062] In addition, although the gestalt of the 5th and the 6th operation mentioned above described the case where 
gradation control was carried out by carrying out adjustable [ of the holding time in the condition that the piezo-electric 
member displaced ] By carrying out adjustable [ of the maintenance voltage level in the condition that the piezo-electric 
member displaced ] like the recording head of the KAISA method mentioned above also in the recording head of such a 



share mode form, carrying out gradation control can also carry out adjustable [ of both maintenance voltage levels ] to 

the holding time, and it can also carry out gradation control. 

[0063] 

[Effect of the Invention] As mentioned above, according to invention according to claim 1 to 6, in the recording head 
which impresses an electrical potential difference to a piezo-electric member, is made to carry out the variation rate of 
this piezo-electric member, is made to transform an ink room with the variation rate of this piezo-electric member, and 
performs discharge printing for the ink of this ink interior of a room, the adjustable control of the discharge quantity of 
the ink from an ink room can be carried out in easy control, and gradation printing can be performed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the recording head which impresses an electrical potential difference to a piezo-electric member, is made to 
carry out the variation rate of this piezo-electric member, is made to transform an ink room with the variation rate of 
this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room Impress a reference 
voltage wave for every printing timing to said piezo-electric member, hold the impression condition of an electrical 
potential difference over said piezo-electric member in the impression period of this reference voltage wave, and the 
displacement condition of this piezo-electric member is held. The drive approach of the recording head characterized by 
carrying out adjustable [ of the discharge quantity of ink ] by changing the holding time at this time, and performinq 
gradation printing. " s 

[Claim 2] In the recording head which impresses an electrical potential difference to a piezo-electric member, is made to 
carry out the variation rate of this piezo-electric member, is made to transform an ink room with the variation rate of 
this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room Carry out ON 
actuation of the switching element, and the electrode of another side connected to said piezo-electric member while 
while connecting with said piezo-electric member impresses a reference voltage wave for every printing timing to an 
electrode is grounded. In the impression period of a reference voltage wave over said piezo-electric member, carry out 
off actuation of said switching element, hold the impression condition of an electrical potential difference over said 
piezo-electric member, and the displacement condition of this piezo-electric member is held. The drive approach of the 
recording head characterized by changing the holding time by changing the ON actuation timing of said subsequent 
switching element, carrying out adjustable [ of the discharge quantity of ink ], and performing gradation printing. 
[Claim 3] In the recording head which impresses an electrical potential difference to a piezo-electric member, is made to 
carry out the variation rate of this piezo-electric member, is made to transform an ink room with the variation rate of 
this piezo-electric member, and performs discharge printing for the ink of this ink interior of a room The reference 
voltage wave from which a voltage level changes to said piezo-electric member is impressed for every printing timing 
The drive approach of the recording head characterized by holding the impression condition of an electrical potential 
difference over said piezo-electric member in the impression period of this reference voltage wave, holding the 
displacement condition of this piezo-electric member, carrying out adjustable [ of the discharge quantity of ink } by 
changing the maintenance electrical potential difference at this time, and performing gradation printing. 
[Claim 4] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The circuitry Fig. of a recording head drive circuit showing the gestalt of operation of the 1st of this 
invention. 

[ Drawing 2] The pulse shape and the electrical-potential-difference wave form chart showing the timing of operation in 
the gestalt of this operation. 

[Drawing 3] The mimetic diagram for explaining the printing principle in the gestalt of this operation. 
[Drawing _4J The sectional view showing an example of the recording head used with the gestalt of this operation. 
[Drawing 5] The pulse shape and the electrical-potential-difference wave form chart showing the timing of operation in 
the gestalt of operation of the 2nd of this invention. 

[ Drawing 6] The mimetic diagram for explaining the printing principle in the gestalt of this operation. 

[ Drawin g 7] The pulse shape and the electrical-potential-difference wave form chart showing the timing of operation in 

the gestalt of operation of the 3rd of this invention. 

[Drawing 81 The mimetic diagram for explaining the printing principle in the gestalt of this operation. 

[Drawing _9] The circuitry Fig. of a recording head drive circuit showing the gestalt of operation of the 4th of this 

invention. 

[ Drawing 10] The pulse shape and the electrical-potential-difference wave form chart showing the timing of operation in 
the gestalt of this operation. 

[ Drawin g 11] The circuitry Fig. of a recording head drive circuit showing the gestalt of operation of the 5th of this 
invention. 

[ Drawin g 12] The control signal wave and electrical-potential-difference wave form chart showing the timing of 
operation in the gestalt of this operation. 

[ Drawing 13] The mimetic diagram for explaining the printing principle in the gestalt of this operation. 

[ Drawin g 14 ] The fragmentary sectional view showing the configuration of the recording head in the gestalt of this 

operation. 

[ Drawin g 15] The circuitry Fig. of a recording head drive circuit showing the gestalt of operation of the 6th of this 
invention. 

[ Drawin g 16] The mimetic diagram for explaining the printing principle in the gestalt of this operation. 

[Drawing 17 ] The circuitry Fig. of a recording head drive circuit showing the conventional example. 

[Description of Notations] 

111 - 116, 111, and 23 - Piezo-electricity Member 

12 - Current supply circuit 

131 - 136 and 131 - NPN Transistor 

14 - Printing data-conversion circuit 

17 21 - Ink room 
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3 -a-C c © > 7^rt© 4 > * ^Pltti L-EPSiJ^f 
'Vy F«cfci>r, 

iulBEHSWCC SSft-r .6-^©mffiCC?ft L T SPgiSEPBiJ 
K«I&Lfct«»a©aW«E««*EP«* -/ 5 >^«^C 
jiiKLTEPttIt, «IBE«»ttK»»-rSfl!!*©««* 

> ^^$11® i/Tf«EEWiw©*«flinii{caJttrr s»» 

«EK»*aWTScir-f>f ©ttffl**nBEbr» 
B3EPgiJ%^9C i4«f»tT4E®^9 F©|g»#ffi„ 
30 [^©l¥M^c^] 
[000 1] 

[»w©wrss«5»»] *^{*. E«astt©a»K 

[000 2] 

ta63fc©»«] C©ffl©IB^7 F©Btt*ffiiL/-C 
«. 1$^¥2 - 1 645 44-st&$B©fc©* s *0 

1, 12, 13, 14, 15. 1 6 , -Kgci^L'/c-^ 

40 ©^©^samei u xmmm&mi 2 ©tB«^-{c« 

ML, ffe^©^g ; &^tl^NPN0h-7>> ; X^3l 
, 32, 33, 34. 3 5. 36, -Z-ftLXffl&L 

E*at*u . 12, 13, 14, 1 
5, 16. -£IE8ij-f Sti^W:, h5>y**3i. 3 

2. 33, 34, 3 5, 36, LTII® 
^t6@Hl 2 ©tt**-?-*' 6#E««M* K3£*»A**tf 

H5>yx^3l. 32, 33, 34, 35, 36, - 

50 ^jiwwcc^>iii^ir^ci-csgKi-r€)E^gi5t* ; &ji^ 
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b X W&t 3 -f> ?m<DA > £ P±thDA^6 A > * ^ttffi 
[0003] 

[fW^&b^if&ISSi] C©ft*©fgft?j& 
«, h^>^X$3l, 32, 3 3, 34, 35, 36 

, ■■■icj:r,Tm%?z>K.m,mt$:mntz>pm<D?>$ : 

[ o o o 4 ] -ec-c. imm i 7!>S6 ieiK©?Bip!tx. ® 
mumwc A > >?-g.frh<D A>i> ©ttfflS£ 
pgiaEnwe*i,ie^^7 K©rctt#8*ii#-r 

[0005] 

[IfjtI£)5?&Tr.5fc©©3MS] fSmil 1 IBtJcCD^H^ti, 

Emsiwtfiji£EP»DL-c c©Emsw?r^A3-a-. C 

CcEPtt L , C ©S*g*E$J&©EPM8IH]K: fc t, >T E^SB 

tticttt zT&H.vmmtmzQm bx c ©E«aw©sE 

T -Y > t> ©tttfj*£ b TPgtEIEPJglJ£tT 5 CtiC$> 

[0006] i«*«2 itfmmmt. Km^mcmK* 

EPfiDL-tCOESgPlvt^liStt C©EW©^fi 
&c<fc K) A > i>n*%M 3 -ST C © -{ > ZWWA > £ £ 
P±WtEPSiJ^f *>!Bi§^y KCCfc^T, EttfiftttcStt 

ir&-#©miifctt Lrs«iiE#t»£Epgij * a % > ? 
SKEnfln-r i ^4cE«^(cSi^-rsfte^©mffi^ 

* » * > * >»ft L T Site L , E«8tt* (c » 

orc©E«eiJt*©8ffltt**ffi^L. *©a©x^7 
mmzmtza. a •>>? <^^m^m.bxmmw\ 
[0007] m>m3iffi<mwte> K'mmttcm&z 

EPJjnLTC©ESgBttSM3t!\ C©EftSI5tt©g{i 

icj^-f I'vmzmizvxzojy't'g.nvjyz* 

t«ek ji^shw &**«iie&»£epsij $ w 5 > y 
«ccEffln L/ , c ©»wmE^©EPDDW^Kfc^rEm 
a*rtc»-r a*E©ED»iK«*«8L r c ©Emm*© 
mmmzmnb, c©<tst©««wE%^t3-&*c 
4 -c ^ > * ©mam* 10a bxvgmtmmj *> c 1 k. $> 

[0 0 0 8 ] »3jOS4 8E«©|69!Ht. E«»t*{C«E«: 
Efflmi/tC©E*BW**gtfc3'l*, C©Em5P«©^{4 
(c J: «3 A > ZMZ&B 3 -B-C c © -C > i'Srt© A > £ 4 
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■*■*-*©«««:» LrmEu^ii/^b-rssstimE 
»£Epbu * 3 > ^sKEpjnr ^ i t i> (cE*aw*tc 
s^-r-2>fte*©^ffi?rx ^ », ifikttt^mii'X 
E«^K»rs^«E«»©Enai«iiai{c*j 

^E©EP»Dtt«^ffi}# L/T c ©E*swt©scta««%« 

^*^b3ti* c i-CE«ast*tc*WS«»«E«E<fc 

§ a > f ©ttws* pj^ bxmmmmi ^citc* 

10 

[0009] ii*]i5iet?©^B^», E«amtc«E« 
EPtratrcwEmspw^^ia^-a-, coEsastio^tt 

(cJ:0-<>i'g*^3ti-rc©^>^Sf«9<D-<>^?: 

•r ^-^©mfisK:^ ltiie K^tt •sa«mE 
«jB%En»i * a % is vm (cEPtt-r & £ <t «> (cehsw* k 

S»-T4ffl!*©Wi4:X^ 9 m+Zt^mtLX 

^xxa -j *y ymttxyMftbxttmumttt-fz 

20 £E©EPMtf$£<£8UT c ©Emg|51vt©^<4^«l^ffi 
Sfl/. C©£^©X-i , 95 1 >yST-©*7tt^^5> 

y4SC^3*4CfeE«ai5t*K:*W4i!M^«E*afb 
*>o-€-©^©X>f ^9 : •>ysR^•©^>t!lfp^^^ , 5 

0. 4'>^©P±aiS ; &oi^Lr^iSEPBiJ?:tf ^C£5C* 
S. 

[0010] 19^6 ggt!t©SBj«, E<S^(C«E« 

EPJratrc©Emgpw^<i3#, c©Emsw*©^(4 

CC <t 13 A > t>W.*$£B 3 -ST C © -f> i'^rt© -f > i» 
30 P±aH/EPBJ?rtf *>im^v Ktcfc^-c. ES^WKSi^ 
■T S-*©«ffiK» L T£B»EflJWK*tf & L /cft^a© 

^iSEiS^EPBijf s ymic&mbxwmb* e 
«awccs»-r &»]&©««* x -j 
mtt b x mm? h 1 # © $ ^ 5 > y asm t r Emgm 
©SflssiffljcEnflirr i^ii«E«^*ai)!r 5 c 4 -c -r 

> * ©tttBfi?: b T PglJ5IEPBJ£tT ^ C 4 (C* 6„ 
[00 1 1 ] 

zgMbxmwtz. 
40 i (ommomm) c®mk<Djmtm#mix.v2 
icitimbtc$m<D]&mic-i^xj&'<z>. m 1 icmtj:'? 

tC t SS!©EmgPW 111, 112, 113, 114, 

lis, 116. t<D&jzmmt 1 1 1 ~ i 

i e , •••Kfl»i/fc-:£©*ffi££a«fi£ bxmm& 
t&@Bi 2©tb^4ST-{cSMbrt,^ 0 iuie#EmSBW 

1 ll-l 16. -•tt&i&Ucte:£©«ffi£NPNJfcF 
^>i^^^l3i, 132, 133, 134, 135, 
136, -**n*n/M/T«*l/"Cl>«. 
[00 12] «rsBSh7>yxi» 1 3l-l 36 , -© 
50 ^-^EP^f-^&glSgl 4CCg^L, C©-^-X 
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1 5B^7 hUi>X* 1 etcS^LTl^S. 
[0013] COHI&IhISSB, 1 6 IBS ( 4 K» h ) © 

X* 1 6K«X^7 h LTttttL. #E«»tt 1 1 1 ~ 
116, •••(C*HSLfcEP?f ; -^*mrlB^7 h US^X* 

1 6 «:&,&«-&£. s^wxLPOjUtJtcfc-arir 

82 5 » ^IhISS 1 5 (C 7 ? ? U BUI2En?r- *^&[5|R 10 

1 4 tcA^-rs. BiriaEn^r- *3&[ii8 1 4 «a^j l 

/cEP^r-^itfliB&h^^X? 1 31 ~1 36 , - 
f iTIB«W^@l8l 2B. SE^SPtt 1 1 1 ~ 1 

[0014] CCt, 03 K5Vr8tiGH*fiSfl!OTEPM 

jsoiKooTa^s. stir. sm«ss-c«03©(d) k 

^Ti^tcEmSWl li ( 1 = 1,2,3,-) ttSEttttf 20 
>^X* 1 3i ( 1 = 1,2,3,-) £:j->K:LT«jSi«*& 

lass 1 2 a>&E*fiw* 1 1 i ^mmm£mi*tm-? z> 

£ . jfer » hti>K$±1fi <o icj: 0 E1W 1 1' i W-f > 
f^l 7£g|j< <fc5iCgft-rS. C©<bt^>^©^> 
i'ttttlffi, T&fri?. >~X2/X 1 8»13©(a) VCtK 

[0015] tvwsi-cmttcEEwam 1 1 1 {cepm-t 

S8*«Ea0K4«i««:»li«ffi«:4Tlf * £ . E^SP 

wi li «03©(d> KsvrffifctKftKawriaj. c 30 
©£tcc«-f>i7gi 7^©-* >*©ffi?ca5«£A,£'fir 

toft&t,*©-?. 4>*gl 7fr6©^>i'©n±HJBti4> 

[0016] * fc. 13©(a) &C=Vf iMt^-X^X 
1 8*V>*gl 7ffli|icmjiL//c«^T l te<ffi^-r^ 
£. -O^Sl 7-\©^>i'©?i^ s tf^ti. >-X*7 
Xl 8«@3©(b) K^<fc5tC'(>i'ttlilffiK:K£J: 
fct, C©tt*eES»Wl li (CEP»1T 
*3Sl£*E^*&««c««raffitc:aTtfS£. EUSB 

Ml li »03©(d) CC^S^^fC^T^A 5 . C 40 
©it(CB-f>^f 1 7^©-f>^©ffl^c*s*Sgg^ 
biit^l>©-C, 7A>e>©'f >*>©ttfflfi« 

£rF£<&4. *fc*>5. BWiiR*J*eiS©En«£«c 
•5. 

[0017]j!te, 830(a] KSTiilW^W 

1 8 # -f > *s 1 7 miam u fctt«-cg < 4 

£. ^>2gl 7^©4>*©tijfc#3c#tt:tTfc*i. y 
-X2/X 1 8«03©(c) tojVTJ:Mt-r >^q±tHfflg 

1 1 i tcEPilirf S»*«E*8B*ftfcK«**tt{c£T 50 
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tf££, ESSPttl li «03©(d) CC^-fSStfliSJt 
«»f-5#. c©£#ec«^>^gi 7-©^>^©ffl 

3fe*9fc&R:fT*>tVCt>.&©'C < -f>9ll7^©-{> 
*©ttffla»£<&4. T&frti. tt»»Ig©lgl>EP9J 
ifc*. C5 0Tg^0fc>-***©«»tMB«:J:») 

[o o 1 8 ] -ec-c\ mi ©ibujhr-cb, auw*«f s 
>^{c&s£, S2©(a) ct^-r^cc 7y>F*4 

5 > y^VUX P T P £*S$ttStt 1 2 SO'EP^r- * 
&ftBI8 1 4 (cftte U . HjSffi&lHlSg 1 2 frhm 2 © 

(b) «c^rj:^&s«5«Eas^*w*rs. *fc. » 

L/fcC»ES8PWl li Kfcft&l/fc h?>^X* 1 3i © 
^-XCC. WLB. 02 ©(c) l t Cm?£.*>t£-?*)y\-* 
;UXPP£{ft*&-r-5. E1W1 li ^©8 

mmmm^twrntrnmic (-7>^x* 1 31 

ttU 8J»«EiS9K*«S*sa«:SmeKi[%T*«SitKf 
-CH7>^x^l3i ^-fi^^tt^r-S. EmgPttl 

H agftft^o-ch^^^x^ 1 31*5^-7 0 r<> 

H<S££8f£c££tO, *©SEffl(4lt*ffNfJ-4C£ 

[0019] *©a. commmm&^mmmL 

XfrbbvsVZH 1 3i 4»CJt*>IM¥"r*C£T?E 
m$Ml 1 i ©W5«S«CcSk«LE««*tl 1 i t*J£ 
«tt*KRS. C^bT, E«SPttl li KflttftStlS 
«E»»«H 2 © (d) ic^t £ *>ICU<0, C ©*ES0B 

[0 02 0 ] h^>yx^ 1 31 ©^-XKEPJjn 

•T.i>7"'J> h^'jbxPP?:. 02 ©(e) &C7jrfJ:5CC^ 
lbSit4£. EmgRWl li **S*fi»TS«IIIIIHt« 
z BS<tt0. C©£*(c«E*»t*l li 4c#y&$n* 
SE^B0 2 © (f ) {C^T<t ^ ft& 0 . C ©SEjSJ^ 

[0 02 1 ] £tc> b 1 3i ©^-XJCEPJB 

f-2>X'y > h^*;bXPP?:. 02©(q) fc^-T^^cc^ 
<t3**£. KMSWl li 36i*ffl*fiB*-r4l8MB3 
6CCg<Aj:«). C©£*{CBE«8tt*l li fcttl&Sti 

*3wa%T*5 * -c s > y-c ■< y *s*»e>ttw-r > 

i»««^tt<tt*. -r^cb^, Pg«S©fi^EPBiJ£^ 

4. 

[0 0 2 2] C©J:5CC t h5>yx$ 1 31 ©-<-X 
KEP»rrs^U> H^U^PP«r^kLrE«»t*l 1 

RWIE|IBiJ^-C»«. 

[0 02 3 ] C © J: ^ ttWaucttffl? 4Ett^ » F £ b 
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Tti. MUZ, mAfcircfiiJir-ttO&m^vYifi 
C(Dtm^v h'tt, -f>^2 1©lMIt4I 
2 2T1MU t©®14«2 2©_BcEgSMvt2 3£jS3 
»Jtcmffi2 4, 2 5£SWT@5£tTt,>.z>„ -£L,r, -f 
>fttttP2 6©S»ffliJiC^>^«^n2 7?rSW. 

[0024] CCDIHIi^y F«> 040(a) K^-rSS 
tt«lK*JlJr. EmSBW2 3KHfti&©HEiM5£EPft] 

ct 9 Ema$W2 3 \xwn^Ltm u 2 2 tott 

«04©(b) tC^TJ:^CC'i'>^S2 l©sgH*fc*rr 

i>n^mm^ zlx, Kmm42 3*£ftbtctt 

t , E*gBW 2 3tt04©(c) (C^-T cfc 5 CC^KSUC 
ft»U Ctit,cj:r) ^yfW.2 1 ©g«#7cicg|9 ^> 

[0025] (^2 o^ji©^) c (Dmmonmasn 
h&ttm,mt 111-116. -<D--fi<Dmmcwm-? 

[0 02 6] msicmtm ZVfZmL, 

Ctfcl>T«. 15©(a) ICtj%?7'}> h 9 A S.Z/#;-i)l 

* p t p ic j: <o mm&imffi 1 2 *^seiw 1 1 1 
-lie, -(D-nonmictmt&mm^EmwiH 
1y$z>. cvmmmKmm, 05 ©(b) ^-rj^ic 

[ 0 0 2 7 ] C © <fc 5 fr8«flE$B£EMD-!r £ C £ 
X\ MS ©(c) (C^-T7"';>3?^-;l,xPP*5f.5>^X 
£1 3i lcwm?*>±, EftSBttl 1 i iJ06©(d) K 

-e-b-c, *wmE«^s%±^^iiB!i(c 

Ubtc&lC YvyV7.it 1 3i #S£:i->«iifPl<TE^ 
EflSPttl 11 ^©«&1IE«i®5©(d) (C^TJ: 

^tc^o, ji<i>m\ mvi-i >^«iti$wft<E^ap 

1 1 i ©gfetcj: 0 m 3 h & ©r . c © i # (c i m 
6©(o ic^ c t5(c-r>^©Pitiiit«^<^i> <> 

[0 0 2 8 ] 05©(e) CC^-T^y >£^JUX P 
P# h 5 £ 1 3 1 CtEPJmt Si . EHW 1 1 i 
«06©(d) f£^T^tKS^<E>-f>^l 7|*3©-f> 
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VH&ft£t) ft<«^L^C^ ^chvyv 7 HI 31 as 

ss^->«i^brE^spwi 11 ziE-mzmimMSi* 
s. c©*uwcj;i), e««»*i 11 ^®&%ni£mm 

«®5©(f) (c^-f Jr^K&O, -f>i'Sl7f«3©-{> 
*#EHgttt 1 1 1 ©§£{£itj: 0 fftti 3 ft *ft!lfl!&&? 
JS<&6„ foT, C©£#{C«06©(b) tC^-TJ:^ 

(c-r >^©ttaiaw*ssic!ai,„ 

[002 9] 05©(q) CC^-r7*'J>^^-;UXP 
P&bv>i>7ti \ 31 KEPttJTSi. ElWl 1 1 
«0 6 © (d) iCmtfefttilMfr h 4 > 1 7 rt©-< > 

^^^jtggtcfct,^ 1 3i 

•cEmsuwi 1 1 (D&mm*&mziiK ^mm& 
vtmmitA,t'mmbtn^i^chvW7 9 1 31 # 
sg^>si^LTEmgw^ 1 11 *^tt.«tca'if$if 

5„ COfMaucJ:^ srn^i 11 ^©«^E^ 

«05©(h) fc^-rj^tt&i), 7rt©-/> 
»wi ii <D%mc£<omztiz>&i®m h 

XJ&^Uh. fif-DT. C©i#CC«06©(a) tC^-TJ; 
^ CC -/ > ? ©P±tiifi«^^ < U „ 
[0 03 0] C©J;^(C, EmgRWl 11 

4s. Emsuwi ii ifimn*uftLx^{k®M*mtf-? 

[0 03 1 ] (^3©H)!i©me) C ©HSS©ff5.sS«f» 

©*ite©^«i©iE«)[p|?s©#^«s*fl<)ic«^ 1 (omm 

I 4#>e>& hv>y^3f 1 31 ~1 3 6 , -©^-X«: 
[0 03 2 ] tUt>*>. miK.m*9-4^Vif*frsL. 

m 8 ^Eneumi^^^wtc^t- j: *) t,c , c (ommmm 

XPTP©«^^^ 5>^-e«iS«^|5ISSl 2^607 
©(b) {C^-Tcfc^JiHftjgOS^E^^Ul^fSo 

s/c mmitc^K.mmt 1 n (c^t&L/cf-^^^x 

^131 ©^-Xtt, «jttf. 07O(c) fC^<fc^^c 
7->J>h^-;UxPP?;tt^s o E^SI^l 

I I ^<DmmmK.m}<Dtiimtm®fit i7>yx^i3 
1 z*vmtb> MmnKmBfimt&mmcMmciL% 

TM&mMVYvyyz? 1 3 1 ?:-B + 7S!i^-r-So 
C^lCcfcO> EmSRttl 11 «mEVi?:En»Db^tt.« 
•cm?W5:^-r^ 0 •T^fc^ > EmSBttl 11 «S8© 
(d) «C^-r^t#^f)08©(a) fC^f J;5iC*£< 

[0 03 3] ^©^, C©t^gg^-SB^«}#LT^6 
YvW79l 31 ?r«L>'3f->«)^.5>C«f:rEmgP^ 
1 1 i ©^<w»i-a(C)!S^LEmgW^ 1 H 13:08© 
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(d) &mis.nwmicm?>. mnmi h 
*ga>e>ttfflT&^ r&fcft. rats 

[ 0 0 3 4 ] * A:. MLfcOBBUW 1 1 1 KWJtEO 
;fch7>>>;*£ 1 31 ©^-XJC. m&f. 07 ©(e) 

ic^-r<fc v p p £#y&-f So -r &*> 

9>yx* 1 31 U a»«E«0*i»6*» 

{C£ft±*ir>ri>S»*-Ch5>^*l 31 £— 
7*)fpf £. CftCCfct). ESSBftl 11 tt^EV2 

«vi ) %EnjPLfctt»rflKar*«SF-«-4. -rat> 

ft, E*S*fl 11 iJ08©(d) (Cm"rj£fittt!B*»6ia 
8 ©(b) (c^J:$K«ttlflte£tiU7tf^r«B#* 

[0 0 3 5 ] *©». C©tttt*-S«FlHlffSFl/T*>6 
h 7 * 1 3 i C £ ?E*SW* 

1 1 i QSffit*^Cc«ftSUE«a$U 1 i «08© 
(©KjjVrjgfittflRKRS. "Tfctoft. E*Stt# 1 11 
K«|&StiS«EjS»ttBI7©(f) Uimt& 5Kft*. 
C©J:5KE«MWtl 11 £4»©HEV2 SrEPflDL 
fct»»c«J#8 ■& £ c t-cEMW* l 1 1 *»3£»tt»«: 

«»*s£*©SHa«**sflw:u ctitcfco. -/> 

ft, KH»a»Jip8K©EPll£&*. 
[0 0 3 6 ] IBS&LfcOE^SPW 1 1 1 CC^tc-U 
/ch7>i/^* 1 3i ©^-XK, Wittf. 07 ©(q) 
{Cwf«fc "5 'J > h P P ^#^*&-T 4. T&*> 

ft, E«as*ti ii ^©»«mE^©En*nii5]B$cc k 

7>^x£ l 31 £*>«iftU SrSSE«^* J ?t6^ 
CC3ift±*s-j-ri»SB5^-Ch7>^X^ 1 31 % — B^t 
7*rfW*. C*iKJ:0. EUSBttl H «mEV3 

(<V2 ) *EnJDL/tw»-c««*0^-r*. rttb 

ft, E«»ttl 11 &*08©(d) (CCT?£fltttttft>&H 
8 ©(c) K^*J:5fc*h«£S{itTfc>&t*K!*t?<S 

[0037] *©&. c©tt»«r-SB$iai«»i/r*6 

|»9>y;i*l 31 *||Dt*>«iflFr4Ci-rE«»tt 
1 1 1 ©«ffU*ftiCtltt«(/E«flWl 1 1 ttH8© 
(©KwTjeJMHKcR*. T&fcft, EUgBttl 11 
CC^ $ ti SttEtt&fSB 7 © (h) Kfi*T <fc 5 (C U & . 
C©J:5(CE«a*tl 11 *tt«Wfil»«EV3 £EHtt] 

K80B-rS£*©SEffi*&/h3< u C ft (£<£<), ^> 
tniphtkttilrn T&frft, P§ 
WUE©&l>EPM&&&. C©J:^{CE««ttl H # 
fllffi*«}#T 4 i I? ©«E zwttam 
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[ 0 0 3 8 ] ft*. C©HJt©«S8r». E«8ttt 1 1 
1 jWKBf*fiB5T 4 £ £©&E LX-ilst 
Itlttt5«f:^l/fe4«. Cfttcgi&fcEfcaWtl 1 

1 *JTO*fi^T*4*©fi^l*W*»]*t/TWE£« 
J#B#IW©jBWSrc -Y > ^g^lHgf ftt* «fc «J MfrOMMN 
®#oJflfe(C&4. CtltJBtr&Kii. 170(c) , 
(e) , (q) ftfcOT h7>yx$ 1 3i £3g:t>ft{f 

10 t i>7V> hM*JU^PP©M*;UXPl ©&£#-f S.>tf 
£g<t<*#fttfj:l>. 

[0039] ( JH 4 ©|Qk©^tt ) C ©XII©gSttM 

^i6(c>Ptit.Ofc3lte©0J»K:o^-caj^4. c©Hte 
©^SS©|gKrti]ll8©«fi!c«ia 9 tcjjrT <fc -5 ftS#ftK:tt 
& 1 ©gttt©ftft&ni£C . Jtfc 4£«*j®tft*&l]88 3 

2 £ 7v > p p*m*-r sBi^^-^aaaaB 
s>^«ica»is©iift««B©m«Em$«9akL 

20 EttJBTi RC«t«E»m©ftS#*tt4 2«ll©tfJB 
K©»l«ffiR^T2 . T3 ©3ss?ra^trffi^-r 
5«t^Kttori»5. S»S|ISEjR^«t.>rn*>3rft± 

[004 0] BuieEn^f 1 - 3»^BS|5]SS 3 4 « 3 «S©» 
W*E«^Tl . T2 , T3 ©(,>rtl*SE«a«* 1 1 

1-116, -{cEnJiPS*4^*atR"rsfc»K*h5 

>y*£ 1 31-1 36. •••4*>»fft4^'J>h/< 
;uxpp?:l^-r5J:^K:&-,rui). 
[0 04 1] CClISftlalS&fCte^Ttt, EUPJ^^5>^ 
30 CC^c^i, HI 0©(a) KTn-r^^tC, 7''J>h^-Y5 
>^SJW^ P T P *«*KttttSI8 3 2 SO'En^f 1 - * 
}|>[51?§3 4tc«*&L. CtilCj:0«amftBIB3 2»H 

1 0©(b) tojrf <fc5&3««©»««B£Jfm , T 

2 , T3 ?:ft»<:tti^-r4o WB)Lfcl»E«» 
Will fcttfcUcY^yisKt 1 31 ©^-^(C, W 
itf, 0 1 0©(c) (CS%TJ:^«:3B(I«E«»T3 &B 
jWr-5fc«)©7 - ';>hA;bXPP?:«t&-r5. 

[0 04 2] cnKJ:«), ESSRW1 11 (C«110© 

(d) tcj^-r ^^ttttiftWEjsaKjWEijjip-rac ttctt*. 

40 C©fla&«E«»«E«8B* 1 1 1 ©m#?r-SB#P a 1« 
J#L. ESSW^l 11 *)lf«««tttt«"C-je»flMil» 

-5-o-c, -3t«fwejiaK. EmsBMi 1 1 ©m 
«*2M«ciwiLrE«wi ii *sawa«cR-r. 

C 5 LT, EmSPW 1 1 1 STB^C^ftftB-e-^fUl 

fi^-rs«E«jB4«i&-r4c£-c-r>i'S*>6>tta-r 

[0 04 3] Sfc, |gtbl/A:l>E*W*tl 1 1 {C»j£t 
fch5>y^4« 1 3i ©^-X(C. W^.tf. 01 0© 
50 (e) l,C9rktj:^icmmmSMBT2 ZmiR? i>tc#><07' 



XL 

-rsc itc^s. c©tt£*Ett««E«»tti n © 

miw40 1 0©(d) ©i®f5©4£ Jr*3 fcJf^ai-^Bffig 
*fif&&»(ciMli,TE*8B*l li *5eS*0ftKR 

f. c^l-c, e«wi li &mfe<m&i&s-c-m 
[oo4 4] tfc. H tenmb 

tthvlsisZ* 1 3i CD-^-^CC, Will HI 0© 
'J>lA^xPP^«t§„ CtitCfcO. ESSRttl 

li wzmi o©ch) tcsvr <t 5 rtm&mEEmimm 

IHtLTEWMtl li *Sg»tt»{CRr. 
EUSMtl li ©«S*«Kf-»-r{ciS%K:a«r4ci 

-c-r > *ga»6ttffl-r 5 ^ > *attii>a < &4. -rftto 
9E*aw*i li (c#tt-r*iHi«EaB&*a«w-*£ 
[0045] ( m 5 cd mmoymm ) c ©nis©jf2£t;t« 

£4© ■< > * S*-e©SBHBCDtt<l!) 9 *E*aB*tT*jS 0 
fc->*7*-F$©§EliKf F{c*Bl/fcfc©r. rt* 

7*-K^CDiai^7 F«. Hi 4K3TJ:5K:. DfltK 
©ai«ra«^JsSE0fcE«SWt4 1 £C©E«M*4 1 © 
±KJM©EE«tt*4 2 45S£fcth t ©±(t^1£4 3 4 

ss^<Dti-c^©-r>^4 4, 44, -zmmutcb 
©r. «-/>*S44©rtajcttji««i9^M3* 

tc«t»3mffi4 5*fl5fiSLri»S. iiia^EmgRtf 4 1 , 
4 2«. «/5*|ajrSl^C>Ptl6j-r-5*|Sl{C^ffiLrt,i 

s. 

[0046] C(D^x7t- F»©KflK ? F©IBHiIeI 

ffiommm 1 ifc*vrj:5fc: t Bmucii4flt$f s 

E€SM*4 21 44 22 ic8&&U/cS®4 5 1 4)SWfa 
?^4 61 4/M/TSWSE^BVl ©«*&5-Y 
>4 71 tcjgtftu «»LA:fi*1tfiST4E*»t#4 2 

2 i 4 2 3 tcmmLtcm&4 5 2 4^161^ -c » =m 6 

2 «r^LT««SEiS?JKBV2 ©«^7-f>4 72 &c}g 
l*U BWH/fcSS*«)«-r4E*a5W4 23 4 4 24 (C 
L/c^S4 5 3 ZWlfaZ A v 9 4 6 3 4/|- l/TS 
«*E«J&BV3 ©«|&7-f>4 7 3 KStfcU RSI/ 
fcS*aUST4E«aW*4 2 4 4 4 2 5 tCftttLfctfi 
4 54 v*4B4 iftbrmmWEimB 
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Vl «7^>4 71 fcS&ftU RgLfcgfcflteM- 
SEWWJ 4 2 5 4 4 2 6 tc£ftCfc«&4 5 5 42X73 
?*46s *rtt/"CaHHfiE«9BBV2 ©#J&7 

-/>472 (cs^t. B»ofca**jaE-r4E*a*r4 

2 6 4 4 2 7 L/fcS® 4 5 6 *5505riSj;W "j?4 

6 6 *rtl/T«»«EM9BBV3-®fla&5-f>4 7 3 ft 

[0047] ->x7*- FJBOffifc^ » Ft*. ^©«S 

±. ®®t64>?mzmmmmtzc tavern* 

10 ©r2»tJlgft)^3^W(||g«)©^$:^^^, JitaSBafj 
HSStt 3 #««E»4tT 5*>©-C*S, S«ISS)R7?|SJX^ 
* ?• 4 6 1 , 462, 463, 464, 465, 466 
, ••• tt*ft*ft 2 #©W«g* A 1H4 A 1L. BlHiBl 
L, COHiClL, A2H4A2L, B2H4 B2L, C2H4C2 

-f > ^S©jMW 4 -f> *tttti«©*IJ®J4lT 9 J: 9 Ktt o 
TOS. frfc, 0dMl , Bl , Cl , A2 , B2 , C 
2, •••tt^ft-eft-f >i7g£^LTt,>&,, 
[0 04 8 ] C©ig«JllSg«, &&&5<{^47l, 4 
20 72,4 7 3 {C-etl^tlSfS«ES«BVl , BV2 , 
BV3 40 1 2©(a) , (b) , (c) {C^f^-f 5>^-e 
tft&fS. 4. tt*&^-T>47l (C*!*«E«»BVl 

* s ffii^-r s $ s > i 2 © (d) k^-t <* (cwffli 

ff-^AlH4^>L/. 01 2 ©(e) icnk-rzucMomn 

AlL^^^L, 01 2 ©(f) «C^f«fc5K:M»(t#BlH 
01 2 ©(g) fC^-TJ;^{C»ft#BlL4^ 
>-rSi. jR^fSjX-^ 9^4 6l , 4 62 £tf-l,TESI 
8BM4 21 , 4 22 CC»WmE^0BVi ASEHftlL. E 
mg|5W4 2i, 4 22 li-/>^lAl^ai3®(a) © 
30 ^ttSI*>601 3 ©(b) CC^-Tcfc ; 5(C^'!7KH<^l6] 

[ 0 0 4 9 ] -etyT. »?«SE«ff$B Vl *ja%T** 
itmitC*IJffl)ft#AlH4*7-rSi. E«SPW4 2l , 4 

22 B0i 3 ©(c) itmr&^itzomtfKi&zms? 
*oa, iwaHi-9AiL**>K:R-r#. ccpant 

# A 1 L4 * > CC R t Z 4 3 > ^ '4 ^ 1 3 S C 4 r -i > 
^^Ai ©mffi4 51 fC«^-r^^E«*J01 2© 

(D ccmrj:9(cx^-r«. -r^fc^. Emsw^4 2i 

,4 22 ©mE^jW^^itTSo -ei/T, 
40 Wtra^SitTSi, W»ft#AlL*J* 

t. EmSPW4 2l, 4 22 <DWM*iM.mtWm.LX C 
©E*a5t*4 2i. 4 22 401 3 ©(d) Ct^TJ^K: 

[0 0 5 0] C 5 LT. «l»fi#AlL**>{CR-r * -f 
3>^4^k3tt4C4'CE*Wtt4 21 , 4 2 2 ©m 

E«s^ia^fr4©t?. ifao/cmi ©^*©»« 

4IHfil«:^>^SAl ^6©-Y>^©P±UiS4^{b$# 
4C4*Jr#, RIIEPBij«s?ItttcQ:i. 
50 [0 05 1 ] ^(C. ^ > 4 7 2 CCSig«E» B 
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V2 timfc-tZZJ 5 yi/xm 1 2©(f) (CTivf <fc5CC 
Mfflffi# B 1H4 * > L , H 1 2 © (g) K^t <fc 5 CCMffl 
AMI BiL** 7 0. Hi 2 ©(d) ft^f,* 5 KHMMW 
A1H4*7U HI 2©(e){C^-r«fc^(C$lJi3Pfi#AlL 
4*>U 01 2 ©(h) Ct^T<£5fC$lJimi^ClH4* 

70, hi 2©(i) ct75vr<fc5(c*ijs)d#cu*tf>-r 

&£. 5R]fifGi;W»*4 6l. 462 , 4 63 4/rO-C 

e«sw 4 22. 423 icmmmKmiB v 2#epjji] 

UE*»W4 22. 4 23 «-f>i^Bl 401 3© 
(e) ©5££tfaS*>&B 1 3 ©(f) K^-T J: 5 ec#* KH 10 

[0 0 5 2 ] *l/r. »*«E«»BV2 #SteT#* 

OfrtcMMt* b ih* * 7 -r 4 i . E*9tt 422,4 

2 3 «^©^{4W»4f£}$-f£. *©«, W8Wb#Bil 
4*>KR-r*i. C©WSPfi^Bu4*>{CR-r*-f 5 
> ^4^1 b 3 &££-?-{ >*^Bl ©mS4 5 2 Ktt 

&f smEiM^ni 2©(k) (c^rj:9(cx{b-r&. 

■nactefe. E«att#4 22 , 4 2 3 ©«E&ft$Mtf£ 

^BlUW*>«»(ca»L. E««B*4 22 , 4 23 © 20 
«K*Si««:fiW80r C©E*aPt*4 22 , 4 2 3 45£ 

[0 05 3] C^OT. »WHt#BU**>KKr*-f 
5>^4^lt3-tf-2>CiT'EI|gl5W4 22 , 4 2 3 ©^ 
EfiWWIBjWE{fcT4©'C, Bu^Lfc^ l ©j&*©j|5» 
i|S]^{C^>^^Bi *>?>©-/ >*©ttffltt&afb3l* 

[0 054] HSKCt/t. «t&7^>4 7 3 KSii^E 
«9t5BV3 WtSf ^3>y-C01 2 ©(h) CC^f 30 
J:5(CflMI#ClH4*>U H12©(i) K^-Tct^ 
CCf|lj»<I-stClL4*7 0. 01 2 ©(d) {C^-TJ:^CCS(| 

aim^AiH^^^L. ai20(e) tc^-rj: ^K*ijtaiM 

#A1L**>U 01 2 ©(f) CCSVrjrStcWSPflWB 
1H**?L. 01 2 ©(g) lC7n-r<fc5tCi|IJfSHi^BlL4 
*>1-Si, 59W|a];W s^4 6 2 , 4 63 , 4 64 4 
rtLTE*a*t4 2 3, 4 24 (CtfMEttftB V3 # 

epjjql. E*9*t4 2 3. 424 it^>t>mci 

ttS8*t.»^KiB<*|iSjK|SfirS. 
[0055] *0T. BmSEjfi^BV3 ttttTtt* 40 
il(S«C»MI^ClH4*7TI)i, E«IW*423. 4 

24 tt*©$ffi««*fl^fr5. *©«. wnsifi^ciL 

%*>KR-J-jW. C©W8W*ClL**>KR"i-*-f 3 
>^4^bS-ti'SC<t-r^>d'gCl ©«1i4 5 3 
fc**«ES9B#B 1 2©(1) K5VTJ:5«:SE{br*. 
ffttot. E««W*4 2 3, 4 24 ©SEft$3Mtf£ 
ibTS. -S©fiW«IBJMfiHi-r*t. Wfl 

*Cil#*>tH»cfW§U E«»W4 2 3 , 4 24 © 
«W%*4e(CttSl/r C©ES6M*4 2 3, 4 2 4 45e 
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>24tt!ti3l*S. 

[0 056] ObX, W8MHJCiL**>K:R , r * -f 
5>fft»b3-tt4Ci"CE««W*4 2 3 , 4 24 ©S 

EfitfssiBiWWtr*©-?. Buaofcn i ©$jt©jftn 

*ci*tr*» KISEpgijatnjfiltt&S. 
[0057] C©<fc 5 4Ci/xT*- K^©IBSK 7 Rc 
*jl>T 3*HS«l«rr £t§£«2 ogt©^ > ^S*5|5lB# 
KttfPBIfiE £ & «3 . £*© > *m%M* S 4 frttMSP 
ff-SfAiH. BiH, CiH©*>£itH]Wi-*tAiL, BiL, C 
iL©*7&c<fcoT&#>, fro. p§IE!$lJ|33)«*lJffl(i^Ai 
L BiL, CiL©*>fflffl#-f 5>^4glbi?tf&C£ 
tTOHi&S. ©MPtAiH, BiH, CiH, Ai 

L, BiL, CiL© i«l,2,3,-47jrf. 

[0058] me ©sat©»«) coaaww&attf 

xT*- F^©Sfiflk^f Ktefcl^T-i >?g4 1 
Kttflrr*»£K:oi>Tifc'«a. c©»Wa»ttHl 5 
Kw-T <fc5«:. B?SLfcil4^-rSESg|5W5 11 i 
5 2 2 CCffiftl/fc«& 5 21 4S«mE«ff5©«*&7 ^ 

>5 4(c«^u, »«Lfcfi*flHdEr*E«aw5 12 

i5 1 3 (c£tftt,fc:*S5 22 *NPN»h5>i?^f 
5 31 4/rb-C^tfeb, PgL/cH4t8fiS-r^E^gP« 
5 1 3 i 5 1 4 (CJli^ LfcSffi 5 2 3 4ifttSt£il&^ > 

5 4(cgii, mfiofcs«war«E«0tt5 14 i 

5 1 5 CCgM&Ufc«S5 24 4NPNJfJh^>> ; ^^5 
32 4/i-UTlgiaU R«L/cH4^fiX-rSEmg[W5 
1 5 £ 5 1 6 &cg^Lfc1iffi5 2 54it5iS«*S7 -f >5 

4{c«^u, ®mucm®m?zE.nmi5 1 e £ 5 

l7«C«ttLfc*S5 26 *NPN»h5>y^a»5 3 3 

X. milEMWtib 1 2 £5 1 3 £©HCC^>^^Al 
ZBf&l,. mRK.m.mt5 1 4 £5 1 5 tomK<(>i> 
MA2 4^RSL. WEE«»tt5 1 6 £5 1 7 £©ffltc 

^S4Jf^L. *©flS«^>**3(£»l/&l»#aS3SIBI 

aq{cj5c-9"cc>s. c©iBia^7 K©*8-^«iogt(c-f 

> ^^4Jf^0Tli ■& ©T'^T © > ^^4lDlB$Ki(jfp 
gtf.&C£*5pJfire*£„ Sfc. SE«gPtf5 11-5 

1 7 -%B«rr4fc©©tt*&5-/>5 4{ctt«&rs»w 

mE«^RO*#l-7>> ; Xi;5 31 , 5 32, 5 33 4 

ir^L/cm 1 ©!6»©iB»c:feW5H2©»££ra*rc 

[0059] =ft«©»t«EK^*ttl&5 
-f>54CCf^L/. |H]B#KSh7>yx^5 31 , 5 3 
2,5 3 3 tc^y> h^-;UXPP4tt^Lt*>«ir¥-r 
■5£. #EmgPtt5 12, 513, 514, 515, 5 
16, 517 KSiSSEi^tf-eti-ettEPttlU E^SU 
*t5 1 2 £5 13 «-Y>^gAi 4»^{CP8< <fc^(C^ 
E^SUW5 1 4 £5 1 5 «-<>^SA2 4^^CC 
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UK J^ft^iU Et8W5 16 i5 17 (i-T>^S 

A3 4»<fKH< i^K^ffi-J-S. fftfc*,. 4>*g 
Al , A 2 , A3 »H 1 6 ©(a) ©£SttJ§*> 6 0 1 6 

[0060] *©fc. S»SE$ffJ*5£^T#*iImi-C 
&h?>t;x£5 3l, 5 32, 5 3 3 £-H 7 3 
•t&Em8B#5 12, 513, 514, 515. 516 

,517 OMfflmzmi 6 ©(c) (CTjVriSfc&jS 

>^*5 3l. 5 32, 5 3 3 
i. #ESgRW5 12, 513, 514, 515, 51 
6,517 BftMKJgfitttMcRS. Tftfc*;. 
SAl, A2 , A3»I16©(c) ©tH3&fre>0 1 6© 
(d) ©flttfcSEItU #^>^SAl , A2 , A3 frh 
■ilsfifiVtmrh, C©t#©g-Y>i'SAl , A2 , 
A3 *»6>©-f:/*©ttH«ti. SE«5 12,51 
3, 514, 515, 516, 517 ®^Rtt£fi& 

T4i«ai©ss%iWHiT4£:iriW»t?#. cnccto 
BSIEPW*JnI»{CJ5c4. *©fft. &-f>*SAl . A2 
, A3 (SHI 6 ©(e) {C^TS^^rfftSL. £© 

[006 1] C©«fc *) (C. r^- (^©IBfiK v h* 

^?Kr300dpi ©EPBJfcfr 5t|&, IStiK;; Ki 
LT«6 0 0dpi ©^©rt^giftS. 

[0062] ftfc, i«ai/fcsi5 . me^mmomm 
W^cti, ^B#rai£8*Eu^©M:££ir[£ 

[006 3] 

[ mmm. ] fiLh . i nm 6 ittgo&ig k ± n 

«. ESWK ^E * EHftQ ore ©EBStt Sr^tt $ 
■tt. c©E«Stt*©St4(c<fcf)'f>i'S*^3'&rc 
© ? gft© 4 > * fcttffl 0 EPJBtetr 5 f B«K » F cc 
fe(,>T. ffi#ft$IJ©'C-('>i'S^6©'( > >^©l!±|llfi^ 
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[01] *m<on 1 ©Htt©»B*jj*TsEfiK v K|g 
Kl[5]8S©|5l8S^^Eo 

[02 ] RWfc©»««CfcW4«iffir-f 5 >y*5Vr^ 
^XS9&RCflBE8HBH. 

[S3 ] i^iiife©0ai{c*jwsEpgijjia*i!iwrs/cj* 

©g|5£0o 

[04] EIIII6©»»Tffiffl-i-4Ee^? k©-w*^ 
TKffi0 o 

10 [05 ] *»W©*2 ©jOfc©#»Cfctf3ttf|:$r^ 3 

[06 ] l5^©^.«fctettSEP0Mffl£$i|l^*fcj& 
©«ti*®. 

[07] *2fe^©3r 3 ©Hjfc©JB!Si(c feW S idfp £ -C 5 

[08 ] m^jso^sstcfewsEPPjiia^siwrs/cj?) 

©SOT. 

[09] *mmm4oymm(D%mi%m?im^v m 
20 [010] mmmvitmcmzmtz a s > 
[0ii] *^w©^ 5 ©^©^ag^-rgBitK* k 

[012] H3llt©»««:feWSttft jr ^ 5 >*/Zfj%? 
[013] la]*Sfe©ff^cfeW5Er6iJMS4i^wr€.fc 

[014] wmi&ommictettziffii^-j ?©««** 

fSfl#fi«0 o 

30 [015] *^^©^ 6 ©Htt©jf$^^^-rie^^ ? k 

»0K©lH]Sg^0„ 

[016] ISl^OJf^iCfcW^EnSiMIl^I^f £fc 

*©«S0o 

[017] fie*t?!)4^-rie»^ » fiekhiss©|5iss«^ 

0o 

[ff#©UJBJ] 

111-116, 1 1 i , 2 3-E*»tt 
1 2-I«ffl 

13l~136, 1 31 -NPNf F5>^X^ 
40 1 4 HEPS^-- ar£»@l& 
17, 2 
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